Thinning Data in LSS

Copyright © McCarthy Taylor Systems Ltd 2024
All Rights Reserved



Introduction

With ever expanding datasets coming from laser scanners, LIDAR, RADAR etc, the density of points is increasing and
before long it is possible to exceed the 4,080,000 point limit in LSS. So, to overcome this issue we have introduced a
data thinning option in the 'Input Load' command. This guide describes how you can use this to produce smaller
models which still retain a high degree of precision.

Why is there a point limit in LSS?

If you want to import large amounts of data into LSS you will need to think about how the 4,080,000 observation
limit will need to be handled.

There is a 4,080,000 observation per single model limit in LSS in order to make the system efficient and to allow
realtime terrain modelling to work. If it had an unlimited model size capability there would be a corresponding
increase in the amount of time it would take to perform even the simplest of operations such as editing an
observation, drawing a section etc. By setting a maximum database size the system is as efficient with 4 million
points loaded than it is with only a few points. The same is unlikely to hold for systems which claim to handle
unlimited amounts of data. Or rather, they may not be true modelling systems and as such don’t handle dynamic
triangulation surfaces.

Importing large data files

Quite often it is necessary to import large datasets such as those generated using LIDAR or Hydrographic sonar
equipment. As both of these systems are remotely sensing the terrain surface, they make up for their lack of
knowledge of the terrain by covering it with a dense grid of points. It’s a bit like surveying in the dark. If you can’t
see what it is you are measuring you need to cover the whole environment with sample points just so you don’t
miss anything. If you could see what you were measuring you could sample just what you need.

So, you are presented with a grid of data which totals several million points. The aim is to reduce this grid to less
than 4,080,000 but not in a way some systems would do it. Some systems just take out every other point and
reduce the data that way. This method is crude and there is no way of knowing whether the points that have been
removed were important or not.

LSS does this in a completely different way. It is able to ‘thin’ the data but will only remove those points which will
not dilute the quality of the resultant terrain surface.

What follows is a description of how to ‘thin’ two types of data.
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LIDAR data in ESRI ASCII Grid format.

This is what ESRI ASCII Grid data looks like...

cé Programmer's Motepad - [EXAMPLE.ASC]
o File Edit Search View Tools Window Help

E' J|BU| K|é)-§|¢:;gl|:‘:]D|PlainTen v| Iﬁ|
EXAMPLE.ASC
ncols 972
nrows 649
x1lcorner 7599.88
yllcorner 2416.008
cellsize 1.e8

NODATA_wvalue -9999

-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -5999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999
-95999 -59999 -9999 -9995 -9959 -9999 -59999 -9999 -9995 -9959 -9999 -5999 -9999

LIEE-
[1:1]: 656 ANSI CR+LF INS Ready

v| #8 Find -
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-95899
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-95899
-95899
-95899
-95899
-95899
-95899
-95899
-95899
-95899
-95899
-9599

-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -9999 -9999 -99599
-95999 -58999 -9999 -99595

-9595
-9595
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-9595
-9595
-9595
-9595
-9595
-9595
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-9595
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-9595
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-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -59999 -9999
-95999 -5999 -9999

The data a whole load of elevations in a grid. The first few lines of the data file tell us the coordinates of the origin

of the grid and the grid interval.

Input Convert from ESRI Ascii Grid (non-sampling)

ESRI data file : FHMPLE.ASC

Browse

L55 load file F"-.Suwe'_.'s'-.EmMPLE ESRILOM
Optian
[_] Limit area of conversion Settir

|__| Convert levels from mm to m

Back Mext Cancel

Help

Edit

Mext

At the end of the conversion the following window appears...

Input Convert from ESRI Ascii Grid [non-sam...nl

Output file CASURVEYSNEXAMPLE ESRILON

COptions
(") Save and LOAD file

() Delete

Back QK Cancel Help
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For this example, we will just Save the file.

Now we chose the command “Input / Load Thin Data”

Input Load Thin Data n]

This Load option will reduce the number of points loaded. All rejected points
will be within a vertical tolerance of the final tiangulated Temain model.

Mote: any Features and special codes will be ignored.

BLLEECRI R S LURVE Y SWERAMPLE ESRILO01 Browse | Edit

Options
Wertical thinning tolerance : 0.25 (m)
Maximum horizontal spacing : l‘H}i (m)
[ Limit area of conversion Settings
Back QK Cancel Help

You will be asked what thinning tolerances you would be happy to accept.

The vertical tolerance is the guaranteed maximum level difference between the thinned and unthinned model at
any location in the resultant model. The maximum horizontal spacing is the maximum distance between
observations which are left after thinning. The default value is usually okay. LSS WILL NOT TAKE OUT ANY POINTS

WHICH WOULD RESULT IN THE MODEL BEING MORE THAN THE VERTICAL TOLERANCE AWAY FROM AN UNTHINNED
MODEL.

The data example here has 493,969 points to start with.

Input Load Thin Data n]

Reading data...

Number of points within file / limits : 4533€5

Haximum : Easting : 8570.500 HNorthing : 30€4.500
Minimum : Easting : 75599 _500 MNorthing : 241€.500
Vertical thinning tolerance : 0.250

Horizontal spacing : 1ld.000

Press : Continue to update DTM, Back to change settings or Cancel...

Pause Continue Back OK Cancel

Even with such a fine vertical tolerance — in this case of only 1cm, the thinning has reduced the points down to

25,498. Bear in mind that this particular dataset only had an accuracy at best of +/- 5cm anyway, so allowing a
further +/- 1cmisn’t a problem.
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Input Load Thin Data n]

[ 0.77
7 0.94
2 1.1z
S 1.3¢
1o 1.52
11 1.€7
1z l.22
1z 2.00
14 2.17
15 2.33
le 2.48
Total elapsed time : 2.€e3
Total number of points loaded : 254398
Into Load File Number - 555
Press : Continue to add further points from this file at different tolerance / limits
or OFE to complete thinning process. ..
| Continue | OK

If you zoom into parts of the model you will see where LSS has taken points out. They will be flat / planar areas. It
will leave points in where there are sharp changes of slope.

&9 155100124 - Elite+PC - DTM survey : EXAMPLE ESRI [] - EXAMPLE ESRI = m] x
File Input Festure CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3D Vision™ Export Configure Help

BDeteRADS lopppebe AL |BRETINCLE P2 %ES [¢&3

BT T

F AT

|

E=8279.404

N = 2604.422 e
Select command. .. 7 =-23.663

With very modest vertical tolerances you will be surprised how many points can be removed.

The resultant terrain model is smaller, the file sizes smaller and the efficiency of LSS is maintained. This type of
intelligent data handling is just one of the main advantages of LSS over other so-called modelling systems.
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Thinning normal XYZ data

@& Programmer's Notepad - [EXAMPLE XYZ.CSV] = O *

« File Edit Search View Tools Window Help - 8 X
FEENE L ] ] s -

EXAMPLE XYZ.CSV 4 b X

7736.50,3064.5@, -35.76
7737.58,3064.58, -35.76 |
7738.58,3064.58, -35.77
7739.58,3064.58, -35.78
7735.50,3063.50,-35.82
7736.50,3063.50,-35.82
7737.50,3063.50,-35.83
7738.50,3063.50,-35.84
7739.50,3063.5@,-35.84
7748.50,3063.5@,-35.85
7741.50,3063.5@, -35.86
7742.50,3063.50,-35.84
7743.50,3063.5@,-35.85
7735.50,3062.5@, -35.88
7736.50,3062.58, -35.88
7737.58,3062.58, -35.89
7738.50,3062.50,-35.98
7739.50,3062.58,-35.91
7740.50,3062.50,-35.91
7741.50,3062.50,-35.92
7742,50,3062,5@,-35.94
7743.50,3062.5@,-35.90
7744,50,3062.5@,-35.85
7745,50,3062.5@, -35.85
7734.50,3061.5@,-35.95
7735.50,3061.5@,-35.95
7736.50,3061.50, -35.95
7737.58,3061.58, -35.96
7738.58,3061.58, -35.96
7739.58,3061.58,-35.97
7740.50,3061.50, -35.93
7741.50,3061.50, -36.60
7742.50,3061.50, -36.64

[-- I = S

[1:1] : 493970 ANSI CR+LF INS Ready

The good news is that if the data you have received is already in the format X Y Z with either spaces, a comma or
tabs between the field then you don’t have to convert the data into an LSS load file before running it through the
data thinning option.

Once renamed, open the survey into which it will be loaded and choose ‘Input / Load Thin Data’.

We go through the same process as with ESRI Ascii data.....

Input Load Thin Data n]
7 0.95
2 1.1
S 1.3¢
1o 1.52
11 1.€3
1z 1l.24
1z 1.9z
14 2_1¢
15 2.33
le 2.48
17 2_€4
Total elapsed time : 2.78
Total number of points loaded : 25444
Into Load File Number - 555
Press : Continue to add further points from this file at different tolerance / limits
or OFE to complete thinning process. ..
Pause Back oK Cancel
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Select command. ..

E =8237.383
N = 2623.855

Z=-20.409

&9 L55v10.01.24 - Elite+PC - DTM survey : EXAMPLE XYZ [*] - EXAMPLE XYZ - (] x
File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3D Vision™ Export Configure Help
| |- L) - B W
EIRCIEr I |lppppebp AL | BRB[TINCES “%LYE4 (€&
” 2,
Xle ‘e
%[> -
ar, 27
)Q' " Fa
ol
A
'-ii
7l
X¥Z
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If you need further Technical Support, or you wish to attend any training courses please contact us...

McCarthy Taylor Systems Ltd
Aerial View
Acorn House
Shab Hill
Birdlip
Gloucestershire
GL4 8JX
Tel 01452 864244

support@dtmsoftware.com
www.dtmsoftware.com
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